Objective: This study was designed to examine whether a brief hospital intervention designed to alter patients' perceptions about their myocardial infarction (MI) would result in a better recovery and reduced disability. Design: In a prospective randomized study, 65 consecutive patients with their first MI aged were assigned to receive an intervention designed to alter their perceptions about their MI or usual care from rehabilitation nurses. Patients were assessed in hospital before and after the intervention and at 3 months after discharge from hospital. Results: The intervention caused significant positive changes in patients' views of their MI. Patients in the intervention group also reported they were better prepared for leaving hospital (p Ͻ .05) and subsequently returned to work at a significantly faster rate than the control group (p Ͻ .05). At the 3-month follow-up, patients in the intervention group reported a significantly lower rate of angina symptoms than control subjects (14.3 vs. 39.3, p Ͻ .03). There was no significant differences in rehabilitation attendance between the two groups. Conclusions: An in-hospital intervention designed to change patients' illness perceptions can result in improved functional outcome after MI.
INTRODUCTION
Recent advances in medical treatment for myocardial infarction have resulted in fewer patients dying in the acute stage of the illness. However, progress has been slower in improving functional recovery after MI. A large number of patients fail to return to work and normal functioning after myocardial infarction despite being physically well, and vocational disability remains one of the important negative consequences of MI (1, 2) . Furthermore, many patients do not attend rehabilitation programs after their MI even when such services are readily available (3) , and for those patients who do attend rehabilitation, a recent survey has found psychosocial issues are poorly addressed (4) . Functional disability after MI is generally associated with higher levels of reported symptoms and lower levels of well-being. A recent follow-up study found only 44% of MI patients were free of chest pain symptoms after 4 years, and chest pain was associated with impaired quality of life and a failure to return to work (5) .
Patients' beliefs and perceptions about their illness are key determinants of recovery after a MI (6) . In recent years, many studies investigating patients' illness beliefs or perceptions have been based on Leventhal's self-regulatory model (7) . This starts from the premise that individuals are active problem solvers who make sense of a threat to their health, such as symptoms or an illness, by developing their own cognitive representation of the threat, which, in turn, determines how they then respond. There is now a convergence of evidence showing that these representations consist of five distinct but interrelated components that serve to define the nature of the health threat for the individual. The identity component comprises the label that the individual uses to describe the condition (eg, heart attack) and the associated symptoms (eg, chest pain, breathlessness), which are linked in a reciprocal way and illustrate the bilevel nature of illness representations (the abstract label and the concrete symptoms). The other linked components of the illness representation are the individual's beliefs about the cause(s) of their condition and their expectations about its likely duration (timeline), its physical, social, and psychological effects (consequences), and the extent to which it is amenable to cure and/or control. These five components of illness representation form a schema that determines the patient's coping procedures (eg, adhering or not adhering to medical advice). Patients' illness representations vary considerably within any illness population; they not only determine the selection of illnessrelated behavior but also serve as a conceptual framework for making sense of information from health care professionals and for evaluating the appropriateness and efficacy of recommended treatment or advice.
In our earlier work with MI patients, we were able to show that patients' perceptions of illness, assessed a few days after their MI, had important effects on different aspects of recovery. Those patients who be-lieved that their MI would have more serious longlasting consequences were found to have greater levels of illness-related disability and were slower to return to work (8) . Similarly, those patients who had weaker beliefs in the control or cure of their heart condition were subsequently found to be less likely to attend cardiac rehabilitation (8, 9) . In this context it is important to note that patients' illness representations were not linked to objective indicators of MI severity nor did the latter significantly predict the outcomes that were predicted by illness representations.
The specificity of these belief-behavior links and the fact that they can be identified early on after the onset of the MI is important. Unlike other factors such as personality or sociodemographic variables, these links provide considerable potential for developing cognitively based interventions at an early stage after MI. Thus, if negative thinking about MI can be identified early in the recovery process and an intervention instituted to foster more adaptive models and expectations, then improved levels of functioning and return to work could be expected.
In this study, we tested whether a brief psychological hospital-based intervention designed to change inaccurate and negative illness perceptions of MI would result in an earlier return to work, less longterm disability, and improved cardiac rehabilitation attendance. The intervention was conducted during the normal hospital stay and used first-time MI patients who had not previously been exposed to cardiac care. It used the patient's model of their illness as a starting point to deliver information. The intervention was specifically structured to change highly negative perceptions and to alter the patient's views of the timeline and consequences of their MI.
In contrast with other interventions that typically deliver the same behavioral or cognitive intervention to each patient, the present study used an individualized approach in which the content of each patient's intervention was based on an assessment of their perception of their MI. The latter was achieved by using the Illness Perception Questionnaire, a recently developed measure that assesses the five components of illness representation (10)
METHODS

Participants and Procedure
Sixty-five first-time MI patients aged Ͻ65 years admitted to Auckland Hospital over a 12-month period were enrolled in the study. Participants were consecutive admissions to the hospital; 12 patients declined to participate in the study before randomization. With informed consent and ethics committee approval, patients were randomly assigned into either an intervention or control group using a computer-generated allocation code.
After being enrolled in the study, subjects completed the initial questionnaire and were randomly assigned to receive either standard care, which involved cardiac rehabilitation nurse in-hospital visits and standard MI educational material, or three 30-to 40-minute intervention sessions conducted by a psychologist in addition to the routine education material. A further research questionnaire was completed by 62 of the 65 patients before leaving hospital. Patients were contacted at 12 weeks and asked to complete a follow-up mail assessment. This questionnaire was returned by 56 patients (86%), and nonrespondents did not differ significantly from respondents on any baseline variables.
Intervention
The intervention contained a broadly equivalent structure for all patients, but its exact content was also individualized according to patients' responses on the Illness Perception Questionnaire. The first session consisted of a brief explanation of the pathophysiology of MI, which included the use of drawings to provide a concrete image of the illness as well as an explanation of common MI symptoms and terminology. A distinction was drawn between cardiac and noncardiac symptoms because many patients ascribe all symptoms to their MI.
This session also explored the patient's beliefs about the cause of the MI. Attention was given to addressing the common misconception that stress was singularly responsible for the patient's MI and broadening the patient's causal model by including the importance of lifestyle factors in the etiology of CHD underlying the MI. This was done by asking the patient to think of other factors that may have contributed to the development of the MI apart from stress (such as poor diet, smoking, lack of exercise) to try to expand the patient's causal model and provide more avenues for future personal control and management of the disease.
The second session built on the causes identified by the patient and focused on developing a plan of minimizing future risk by altering risk factors relevant to the patient and increasing beliefs about control of the condition. This session used data from the patient's scores on the consequences and time line subscales of the Illness Perception Questionnaire (see below) and focused on these aspects of the patient's heart disease. Highly negative beliefs about the consequences of the MI, particularly the belief that the patient will need to significantly reduce activities over the long term, were challenged and a recovery action plan was developed personalized to the patient's own circumstances. For example, the plan included an explicit plan of exercise, dietary change, and return to work tailored to the patient. The linking of the timeline and consequences of the illness was achieved by explaining that, as patients recovered from the illness, they could expect to return to their work and normal activities. The use of a written action plan for self-management has been used in a number of illnesses. A recent systematic review of asthma patients, eg, has shown that patients who had a personalized written plan were more adherent to medication, less likely to be hospitalized, and had better lung function than those who did not have a personalized plan (11) .
In the third session, this action plan was reviewed and symptoms of recovery were discussed. Symptoms that are a normal part of the healing and recovery process were distinguished from symptoms that may be warning signs of a further MI. For example, symptoms that may be experienced during exercise, such as slight breathlessness but still being able to speak, were distinguished from symptoms that are not expected, such as severe chest pain. Concerns the patient had about their medication were also explored. The need to take medications consistently and the hazards of relying on symptoms as
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guides for medications were also discussed in this final session along with concerns about going home.
Measures
In-hospital assessment: IPQ. On enrolling into the study and at hospital discharge, patients completed the IPQ (10) to assess the identity, time line, consequences, and cure/control dimensions that underlie the patient's representations of illness. The IPQ provides a quantitative assessment of the nature and strength of their beliefs about each of the components of their illness representation. The identity subscale is the number of symptoms from a 15-item symptom checklist that the patient associates with the illness (scores range from 0 to 15). The timeline subscale contains four items (eg, "My illness is likely to be permanent rather than temporary"), with scores ranging from 4 to 20 and higher scores representing a belief that the illness is going to last for a longer time. The consequences subscale contains nine items (eg, "My illness will have major consequences on my life"), and scores ranged from 9 to 45, with higher scores representing a stronger belief that the illness will have serious consequences. The cure/control subscale contains seven items (eg, "My treatment will be effective in curing my illness," "There is very little that can be done to improve my illness"). Scores ranged from 7 to 35, with higher scores indicating a higher level of belief in control or potential for cure of the illness. Patients also rated their distress about their symptoms on a two-item scale ("The symptoms of my heart condition are distressing to me," "The symptoms of my heart condition are puzzling to me"; r ϭ .82). Scores on this scale ranged from 2 to 10, with higher scores indicating greater distress.
The IPQ has been used quite extensively in different illness populations, including a number of studies of MI patients, and fairly extensive psychometric data have been published for all the subscales. The internal reliability for each subscale is satisfactory, with Cronbach alpha coefficients ranging from .73 to .82 in MI samples (8, 9) . Similarly, good test-retest data for each subscale have been obtained in patients with established chronic illness, and a range of concurrent, discriminant, and predictive validity data have been published for different chronic illness groups, including patients with MI (10) .
Hospital ratings. At hospital discharge, patients were also asked to rate on a seven-point scale the following questions: "How satisfied were you with the information you received concerning your heart attack and heart condition?" "How satisfied were you with the amount of information that you received?" "How well do you understood the information given to you about your heart attack and heart condition?" "Do you feel prepared for leaving the hospital and returning to your normal activities and work?" "What extent do you still have questions about your heart attack and heart condition?" "How well do you feel you understand your heart attack and heart condition?" "How likely is it you will attend the rehabilitation program?"
Three-month assessment. Information about the time taken until return to work was collected in the 3-month questionnaires. At 3 months, 13 control patients and 19 intervention patients who were employed at the time of hospitalization had returned to work and 6 others (3 from each group) who were employed at the time of hospitalization had not returned to work. Delay in return to work was calculated as the number of days from hospital discharge until the first day back to work.
At the 3-month follow-up, patients completed the IPQ and symptom distress scale and were also asked how often they had angina pain in the past week and, on average, how severe the pain was, rated on a seven-point scale from "not at all severe" to "extremely severe." Data on attendance at the six-session outpatient cardiac rehabilitation program were obtained from program records.
Data Analysis
The SPSS for Windows 9 statistical software package was used for all analyses. Treatment group differences in demographic and clinical characteristics were assessed with 2 tests and one-way analysis of variance. One-way ANOVA was used to assess treatment group differences in baseline illness perception scores and evaluation ratings obtained at the time of discharge. Treatment-group differences in changes in illness perceptions by the time of discharge and at 3 months were assessed using analysis of covariance; in each analysis, the covariate was the baseline measure of the illness perception component in question. The Cox regression model with the forward stepwise procedure was used to identify demographic and medical variables that predict delay in return to work during the 3 months after discharge for the 38 patients who were employed at the time of hospitalization. These variables were then included as covariates in a Cox regression model assessing treatment-group differences in delay in return to work for the 38 employed patients.
RESULTS
The demographic and clinical characteristics of the intervention and control groups are shown in Table 1 . There were no significant differences between the groups other than the proportion of subjects who were married or in de facto relationships, which was significantly greater in the intervention condition than in the control condition ( 2 (1, N ϭ 65) ϭ 9.23, p Ͻ .002). Marital/de facto relationship (yes/no) was therefore included as a covariate in preliminary analyses of experimental group differences in illness perceptions, program evaluations, angina symptoms, and return to work. However, it was not a significant covariate for any of these outcome measures and its inclusion did not alter the significance of the experimental group effects, so it was dropped in the final analyses.
The changes in illness perceptions after the intervention and at the 3-month follow-up are shown in Table 2 . The intervention significantly altered patients' beliefs about their illness. Significant group differences in scores on the consequences, timeline, control/cure, and symptom distress subscales at the time of discharge indicate that intervention (relative to control) participants had lower levels of belief that their heart condition would cause serious consequences and last a long time or indefinitely, higher levels of belief that their heart condition could be controlled, and lower levels of distress about symptoms. Timeline and control-cure beliefs remained significantly different between the two groups at the 3-month follow-up. These data show that the illness perception intervention was successful in changing patients' beliefs to a more positive and controllable view of a MI.
Before hospital discharge, patients completed rat-
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ings of their understanding of their MI and preparedness to leave hospital. These ratings are presented in Table 3 and show that the intervention group, while not differing from the control group in their satisfaction with the amount of information received, rated themselves as having a higher level of understanding of their heart condition and feeling better prepared to leave hospital. Patients in the intervention group also rated themselves as more likely to attend rehabilitation. A higher percentage of intervention patients (74.2%) attended rehabilitation compared with the control patients (55.9%), but this difference did not reach statistical significance ( 2 (1, N ϭ 65) ϭ 2.38, p Ͻ .13).
Of the 56 subjects followed up at 3 months, 26.8% reported experiencing angina pain at least once within the previous week. Angina pain at 3 months was not associated with a diagnosis of angina before the MI ( 2 (1, N ϭ 56) ϭ 0.1), NS), but it was positively associated with an anterolateral site of the MI ( 2 (1, N ϭ 56) ϭ 5.96, p Ͻ .02) and high LDL levels at baseline (point biserial correlation r ϭ .33, p Ͻ .05). Intervention subjects (14.3%) were significantly less likely than control subjects (39.3%) to report angina pain at 3 months ( 2 (1, N ϭ 56) ϭ 4.46, p Ͻ .05). A binary logistic regression assessed whether this experimental group difference would remain significant after controlling for the effects of MI site and LDL levels. The three variables were entered simultaneously, and the results revealed a trend for MI site to predict angina pain reports (B ϭ 1.20, SE B ϭ 0.74, Wald (df ϭ 1) ϭ 2.63, p Ͻ .10, exp B ϭ 3.32) and a significant effect of LDL levels on angina pain reports (B ϭ 0.84, SE B 0.39, Wald (df ϭ 1) ϭ 4.68, p Ͻ .04, exp B ϭ 2.31). This analysis further revealed that, controlling for these two variables, the group effect on angina pain reports was significant (B ϭ 1.96, SE B ϭ 0.88, Wald (df ϭ 1) ϭ 4.89, p Ͻ .03, exp B ϭ 7.08). Analysis of pain severity ratings reported by subjects experiencing angina pain revealed no significant difference between intervention subjects (M ϭ 2.50) and control subjects (M ϭ 2.18); t(13) ϭ Ϫ0.76, NS.
Preliminary Cox regression analyses individually assessed the significance of each of the demographic and clinical variables (Table 1) in predicting delay in return to work for the patients employed full time before their MI (control N ϭ 16; intervention N ϭ 22). These analyses revealed that delay in return to work was significantly predicted by longer hospital stays and higher triglyceride levels. The final Cox model ( 2 (3, N ϭ 38) ϭ 11.82, p Ͻ .01), which included hospital stay, triglyceride levels, and experimental group, revealed that all three variables were significantly associated with delay in return to work. Consistent with the preliminary analyses, longer length of hospital stay was positively associated with longer delays in return to work (B ϭ Ϫ0.18, SE B ϭ 0.06, Wald (df ϭ 1) ϭ 9.21, p Ͻ .01, exp B ϭ 0.84). For every additional day spent in hospital, the relative risk of returning to work was .84. Similarly, there was a significant effect of triglyceride levels on delay in return to work (B ϭ Ϫ0.29, SE B ϭ 0.14, Wald (df ϭ 1) ϭ 4.15, p Ͻ .04, exp B ϭ 0.74). Every increase in triglyceride level by one unit was associated with a relative risk of return to work of .74. Controlling for these factors, the intervention group had a shorter delay in return to work rate (B ϭ Ϫ0.80, SE B ϭ 0.40, Wald (df ϭ 1) ϭ 4.03, p ϭ .05, exp B ϭ 0.45). This effect indicates that the estimated rate (risk) of returning to work for the control group was 0.45 times the rate (risk) of returning to work for the inter- 
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vention group. The addition of treatment group to the model yielded a significant increase in prediction over the model containing only the two covariates ( 2 (3, Nϭ 38) ϭ 4.18, p Ͻ .05). The Cox regression survival curves estimating delay in returning to work for the two groups are shown in Figure 1 .
DISCUSSION
This study shows that a brief in-hospital intervention was successful in changing patients' perceptions of their MI. Before leaving hospital, patients in the intervention group had significantly modified their perceptions about how long their illness would last and the personal consequences of the MI on their life compared with the control group. The intervention group was also more optimistic than the control group that their illness could be controlled or cured. The changes in time-line and control-cure were maintained at the 3-month follow-up assessment. The intervention also had a positive effect on patients' reported understanding of their MI and their preparedness to leave hospital.
At 3 months, there was a significant difference between the intervention and control groups in the speed at which patients returned to work. Patients in the intervention group started to return to work earlier, and this difference was maintained over the follow-up period. In addition, the reported rates of angina symptoms were also significantly different between the two groups, with the control group reporting symptoms at a higher frequency. The intervention, while signifi- 
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cantly increasing patients' intentions to go to the rehabilitation program, also resulted in higher attendance at rehabilitation, but this difference did not reach significance in this relatively small sample. The illness-perception intervention has a number of differences from conventional approaches to improving recovery after MI. Most formal rehabilitation programs after MI are not theoretically based but tend to comprise a number of fixed components, usually including education about cardiac disease as well as advice regarding exercise and lifestyle change. It is not always clear what patient attitudes are being targeted and what components are critical to achieving behavior change. In contrast, the illness perception program used the patient's view of his/her illness as a starting point for the intervention and built the material around these existing perceptions. Illness perceptions provide both an initial target for change and a way of evaluating the effectiveness of the intervention, as we know that these beliefs are related to later recovery of function and behavioral change (8, 12) .
The reduction of angina symptoms in the intervention group is an interesting finding. Note that reported angina pain may represent chest pain due to cardiac or noncardiac origin. Fewer angina symptoms may be due to the lower level of worry about symptoms in the intervention group or may be associated indirectly through the higher levels of confidence and work functioning in this group. The frequency of chest pain does seem to be critical in the decision to return to work (5), so the time spent in the intervention discussing symptoms expected during recovery may have normalized the symptom experience for patients in the intervention group.
This intervention differs from normal cardiac rehabilitation programs in that it is conducted within the patient's normal hospital stay. We believe this has a number of therapeutic advantages. First, previous research suggests patients' perceptions of their MI are already developed before hospitalization, possibly from previous contact with MI patients or from media depictions of MI (8) . The hospital intervention allows for misperceptions and negative beliefs to be modified early in the recovery process. Second, immediately after a major illness or health threat, such as a heart attack, individuals are often more amenable to interventions that encourage changes in behaviors. During this window of vulnerability, future risks are seen less optimistically and individuals are more receptive to change (13) . Third, many patients with high levels of risk factors for future MI fail to attend outpatient rehabilitation program and so do not get exposed to a formal intervention process. Although an outpatient cardiac rehabilitation service is available to Auckland Hospital patients, a recent audit found 56% of patients did not attend any session and only 19% completed the six sessions (14) .
Generalization from this study is limited by a small sample size and by the postal nature of the follow-up assessment. The focus of this study is on illness perceptions and return to work rather than quality of life and depression after MI, and the effect of the intervention on these outcomes needs to be evaluated in future research. Furthermore, the importance of individual differences such as anxiety level in the response to the intervention is also an area that needs further work.
This study suggests that an inpatient intervention program designed to change behavior by altering patients' illness perceptions of MI has considerable potential to reduce work-related disability. The intervention is acceptable to patients and results in patients feeling better prepared for leaving hospital. It also appears to be compatible with other aspects of inpatient MI treatment. Furthermore, this approach provides a theoretical framework within which inpatient rehabilitation efforts can be directed and evaluated. Further work is needed to evaluate the extent to which the illness perception approach may be usefully incorporated into current hospital treatment regimens for MI patients to complement existing rehabilitation programs.
